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[Claim for Patent] 

[Claim 1] A glass substrate for a recording medium, obtained by 
performing chemical strengthening by ion exchange at a temperature not higher 
than a strain point to form a compressive-stress layer on a surface of a glass 
substrate, the surface of the glass substrate having a compressive stress of 300 
MPa or more, the compressive-stress layer having a thickness in a ratio of 
0.10-0.25 with respect to the thickness of the substrate, the tensile stress inside 
the glass substrate having a peak value of 50-300 MPa. 

[Claim 2] A glass substrate according to claim 1 , wherein the 
compressive-stress layer contains 50 mass% or more SiC>2 and 10 mass% or 
more AI2O3 and further contains Li + Na + , and K + in combination. 

[Claim 3] A recording medium comprising a glass substrate according 
to claim 1 or 2 and a recording layer formed on a surface of the glass substrate. 

[Claim 4] A recording medium comprising a glass substrate according 
to claiml or 2 and a magnetic recording layer formed on a surface of the glass 
substrate. 

[Claim 5] A method of producing a glass substrate for a recording 
medium, comprising preparing a glass substrate containing 50 mass% or more 
Si0 2 and 10 mass% or more AI2O3 and further containing Li 2 0 and Na 2 0 as 
components, dipping the glass substrate in a Na molten salt or a K molten salt at 
a temperature not higher than a strain point to perform chemical strengthening 
by ion exchange so that a compressive-stress layer is formed on a surface of the 
glass substrate with Li + Na + , and K + contained therein in combination, the 
surface of the glass substrate having a compressive stress of 300 MPa or more, 
the compressive-stress layer having a thickness in a ratio of 0.10-0.25 with 



2 



respect to the thickness of the substrate, the tensile stress inside the glass 
substrate having a peak value of 50-300 MPa. 

[0015] The outer diameter of the glass substrate in this invention is not 
specifically limited. However, in order to adapt the glass substrate to 
high-speed rotation, the outer diameter is preferably 130 mm or less, more 
preferably 95 mm or less, further preferably 65 mm or less. Similarly, the 
thickness of the glass substrate in this invention is not specifically limited. 
However, the thickness is preferably 2 mm or less, more preferably 1 .2 mm or 
less, further preferably 0.8 mm or less. 

[0025] The ion exchange process of this invention may be carried out by the 
use of a molten salt mixture of NaN03 and KNO3. Alternatively, the ion 
exchange of this invention may be carried out by two-stage process in which the 
process is at first carried out by the use of a molten salt mixture containing a 
large amount of Na + and then by the use of a molten salt mixture containing a 
large amount of K + or a molten salt containing KNO3 alone. 
[0026] In that case, Na + has a relatively high exchange speed with Li + inside 
the glass and, therefore, can be made to relatively deeply permeate from the 
surface into the inside of the glass substrate. On the other hand, K + has a 
relatively low ion exchange speed with Na + inside the glass and does not so 
deeply permeate. However, the surface compressive stress can be increased. 
In view of the above, by the use of the above-mentioned two-stage process and 
controlling the ion concentration of each of the molten salts, the temperature, 
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and the time in the first stage and the second stage, it is possible to 

appropriately adjust the stress distribution pattern. 

[0027] It is noted here that the ion exchange process is carried out at a 

temperature not higher than a strain point, preferably between 350°C and 450°C, 

more preferably between 370°C and 430°C. 

[0028] 

[Embodiment of the Invention] 

Now, an embodiment of the present invention will be described in detail in 
connection with a specific example. 

[0029] (Example) Glass substrates having a glass composition of 63.2 
mass% Si0 2 , 14.5 mass% Al 2 0 3) 9.7 mass% Na 2 0, 6.4 mass% Li 2 0, 2.6 
mass% ZnO, and 1 .8 mass% Zr0 2 and having sizes of 5 inch (outer diameter of 
130 mm, thickness of 1.9 mm), 3.5 inch (outer diameter of 9.5 mm, thickness of 
1 .2 mm), 2.5 inch (outer diameter of 65 mm, thickness of 0.635 mm), and 1 .8 
inch (outer diameter of 48 mm, thickness of 0.38 mm) were prepared by an 
ordinary method, processed, and finished by precision polishing to achieve a 
maximum surface roughness Ry of 5 nm. 

[0030] The glass substrates were subjected to chemical strengthening by the 
use of molten salts of NaN03 and KN0 3 under the various conditions shown in 
Table 2. 

[0031 ] For the glass substrate after chemical strengthening, the surface 
compressive stress, the thickness of the compressive-stress portion, and the 
maximum tensile stress at the center were measured by the use of a measuring 
instrument using optical elasticity (Distortion Tester SVP-30 manufactured by 
TOSHIBA). The results are shown in Table 1 . 

[0032] Further, stress distribution of the glass substrate in the substrate 
thickness direction in this example was obtained and shown in Fig. 1 . In Fig. 1 , 
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the curve 8 and the curve 10 represent stress distributions of the glass 
substrates in Example 8 and Example 10 in Table 1 . The curve C3 represents 
a stress distribution of the glass substrate in Comparative Example C3 which will 
later be described. 

[0033] In Fig. 1, in the curve C3 in which the compressive-stress layer has a 
small ratio of 0.08 with respect to the substrate thickness, the internal tensile 
stress is also small. On the other hand, when the ratios of the 
compressive-stress layers are as great as 0.16 and 0.24 as in the curves 8 and 
10, the internal tensile stress is great and the requirements in this invention are 
satisfied. As the ratio of the compressive-stress layer is increased, the 
distribution of the internal tensile stress varies from double peaks to a single 
peak. 

[0034] Moreover, the glass substrates after chemical strengthening were 
boiled in pure water at 100°C for one hour. Thereafter, alkali elution was 
examined as evaluation of chemical durability for the glass substrate. The 
evaluation results are shown by values in four stages, i.e., ©: 0.02% or less, 
O: more than 0.02% and not greater than 0.04%, A: more than 0.04% and not 
greater than 0.08%, x : more than 0.08%. 
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As is clear from the results of examples in Table 1 , according to this invention, 
high substrate strength is obtained. Further, in case of breakage, fractions are 
very small so that secondary damage is prevented. Further, less alkali elution 
is caused with respect to moisture. Therefore, chemical durability is assured 
without alkali elution during long time use. 
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From the results in Table 2, when surface compressive stress is small, the 
strength of the substrate is insufficient. Further, if the thickness ratio of the 
compressive-stress surface layer is small and the internal tensile stress is weak, 
fragments are not small in case of breakage. 
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